Methylphenidate treatment in the spontaneously hypertensive rat: influence on methylphenidate self-administration and reinstatement in comparison with Wistar rats.
Methylphenidate is a psychostimulant given for extended periods of time as a treatment of attention-deficit/hyperactivity disorder (ADHD). The long-term effects of the drug are not yet known, and it is speculated that repeated exposure may produce drug dependence. To investigate the effects of repeated methylphenidate treatment on methylphenidate self-administration and reinstatement in the most validated animal model of ADHD, the spontaneously hypertensive rat (SHR), and Wistar rat, strain representing the "normal" heterogeneous population. Rats were administered intraperitoneally with saline or methylphenidate (2 mg/kg) for 14 days, prior to experiments. Thereafter, responses for intravenous methylphenidate under the fixed ratio (FR1 and FR3) and progressive ratio (PR) schedules were assessed. Extinction experiments followed, as well as tests to determine the ability of intraperitoneal administration of methylphenidate (2 and 5 mg/kg) to reinstate extinguished drug-seeking behaviors in rats. Previous exposure to methylphenidate enhanced methylphenidate self-administration in Wistar rats but not in SHR (FR3). Methylphenidate pretreatment reduced responding for methylphenidate in SHR but did not affect self-administration behaviors of Wistar rats (PR). Methylphenidate pre-exposure robustly reinstated drug-seeking behaviors in Wistar rats, but not in SHR. The contrasting effects of repeated methylphenidate treatment in methylphenidate self-administration and reinstatement in Wistar and SHR, and the increased susceptibility of the Wistar rat strain to the reinforcing effects of methylphenidate indicate that "normal" individuals are more likely to develop psychological dependence to the drug and experience relapse. Meanwhile, the clinical use of methylphenidate may not produce drug dependence or relapse in ADHD patients.